Let G be a digraph with n vertices and let A(G) be its adjacency matrix. A monic polynomial f (x) of degree at most n is called an annihilating polynomial
The determinant of a square matrix A is denoted by |A| or (det)A. The characteristic polynomial |xI − A(G)| of the adjacency matrix A(G) of G is called the characteristic polynomial of G and is denoted by ψ(x). A monic polynomial f (x) of degree at most n with f (A(G)) = 0 is called an annihilating polynomial of G. The existence of annihilating polynomial of G is guaranteed by its characteristic polynomial. G is said to be annihilatingly unique if it possesses a unique annihilating polynomial.
The following result is well known in linear algebra (see [1, 5, 6] ).
Theorem 1.1. Let A be an n × n matrix, m(x) its minimum polynomial, and ψ(x) its characteristic polynomial.
where
A matrix for which the minimum polynomial is equal to the characteristic polynomial is called nonderogatory; otherwise derogatory. The following result follows from Theorem 1.1. 
The complete product of digraphs
In this section, we will consider a binary operation on digraphs: the complete product of digraphs.
The direct sum
The complete product G 1 ⊗ G 2 of digraphs G 1 and G 2 is the digraph obtained from G 1 + G 2 by joining every vertex of G 1 to every vertex of G 2 .
Let G 1 and G 2 be digraphs with n 1 and n 2 vertices, respectively. The vertices of G 1 ⊗ G 2 are labelled as follows.
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The vertices of G 2 are labelled 1,2,...,n 2 and vertices of G 1 are labelled n 2 + 1,n 2 + 2,...,n 2 + n 1 . Suppose that A(G i ) is the adjacency matrix of G i , i = 1,2. Then the adjacency matrix of
n2 is an n 1 × n 2 matrix with all entries equal to 1 and 0
n1 is an n 2 × n 1 matrix with all the entries equal to zero. It follows immediately that the characteristic polynomial of G 1 ⊗ G 2 is the product of the characteristic polynomials of G 1 and G 2 .
A question arises: is it true that the complete product of two annihilatingly unique digraphs possesses a unique annihilating polynomial?
The complete product of annihilatingly unique digraphs was first studied by Lam [3] . In particular, Lam proved that P q ⊗ P r , P q ⊗ C r , C r ⊗ P q , P q ⊗ W r , W r ⊗ P q are annihilatingly unique. Furthermore, if q and r are relatively prime, then C q ⊗ C r , C q ⊗ W r+1 , W r+1 ⊗ C q , and W q+1 ⊗ W r+1 are annihilatingly unique.
In general, it is not true that the complete product of two annihilatingly unique digraphs possesses a unique annihilating polynomial. For example, C 3 ⊗ W 4 of order 7 is not annihilatingly unique.
Motivated by the above results, we will prove that the complete product of difans and diwheels are annihilatingly unique in the next section.
The complete product of difans and diwheels
In this section, we show that the complete products F q ⊗ W r and W q ⊗ F r of order q + r are annihilatingly unique. The characteristic polynomials for difan of order q and diwheel of order r are x q and x r − x, respectively. Proof. We divide the proof of Theorem 3.1 into two parts and in each part, we will prove that the given complete product of digraphs is annihilatingly unique by showing the equality of its characteristic and minimum polynomials. Notice that the only repeated factor of ψ(x) is x of multiplicity r + 1. We claim that ψ(x) = m(x) = x r+1 (x q−1 − 1). Suppose on the contrary that m(x) = x r (x q−1 − 1). Again, we will show that m(A) = 0 and obtain a contradiction. To this end, we claim that
When k = r, the number of diwalks from the vertex r + q to vertex r − 1 can be enumerated in the following three ways.
(i) If the rim vertices of W q are avoided. In this case, there is only one such diwalk, namely r
(ii) Move along some rim vertices of W q with the hub vertex r of F r being included in the diwalk.
For each rim vertex of W q , since the hub vertex r of F r is included in the diwalk, the possible number of rim vertices of F r covered in the diwalk is at most r − 2. From the multiplication principle, since W q has q − 1 rim vertices, the number of diwalks from vertex r + q to vertex r − 1 in case (ii) is (q − 1)(r − 2).
(iii) Move along some rim vertices of W q with the hub vertex r of F r being excluded in the diwalk.
In this case, since the hub vertex r of F r is excluded in the diwalk, the possible number of rim vertices of F r contained in the diwalk is r − 1. This implies that the number of diwalks from vertex r + q to vertex r − 1 in case (iii) is (q − 1)(r − 1).
Thus, for the case k = r, a 
